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It is a dismal reality of global health that the vast majority of critically ill or injured children are found
in regions of the world least equipped to care for them. Most of these severely ill or injured children are
cared for in clinics, hospital wards, or, when available, adult intensive care units (ICUs) by providers
with variable amounts of training. This lack of training may, in fact, play a significant role in the
premature demise of children <5 years old, since millions of these deaths are felt to be preventable
with the resources available (1). Evidence shows that even in a setting with constrained resources,
early recognition, and prompt, decisive intervention may reduce mortality (2–4). It seems intuitive,
therefore, that training of non-intensivists that focuses on these principles might improve the outcomes in critically ill children. How can this instruction be best achieved in areas where it is most
needed? In this article, we review the benefits and challenges of implementing short-term curricula
to teach the basic principles and practice of critical care medicine in resource limited settings (RLS).

CURRENT STATE OF THE CARE OF THE CRITICALLY ILL CHILD
The essential role of community and preventative healthcare in promoting the well-being of children
in RLS is well established and assumed here. Yet, improvements in primary and preventive care do
not eliminate need for hospital-based care. A high percentage of children (an estimated 12–34%)
seen in ambulatory settings, for example, are felt to require hospital assessment and/or admission
(5). Multiple studies have shown mortality inversely related to distance from a hospital and that
prehospital/emergent or advanced care resources are most limited where the majority of children
die (6–8). In addition, we know that a growing percentage of preventable deaths result from the
“neglected burden” of trauma; approximately 90% global trauma deaths occur in low- and middleincome countries (LMICs) and road deaths alone kill more than 200,000 children per year in RLS
(9–11). All these ill or injured children require some (and perhaps an increasing) degree of medical
care and demise is, in many cases, related to an inability to deliver timely or appropriate care (12).
Yet for those patients who require and receive hospital-level care, mortality remains high, with infection and sepsis often the common final pathway (13). A study from Guinea–Bissau observed that 25%
of childhood deaths occurred after admission to a regional hospital (14). In general, the sparse available
data cite a pediatric inpatient mortality rate between 12 and 50% in RLS, with a high percentage of those
occurring during the first 24 h following admission (9, 15). This latter observation underscores the belief
that treatment is often delayed in these settings for children arriving at care facilities after the onset of
critical illness. It is not a foregone conclusion, however, that mortality for these hospitalized patients has
improved over time. For instance, a large, retrospective study on pediatric sepsis admissions to Brazilian
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hospitals from 1992 to 2006 showed an overall reduction in cases
of sepsis, but no improvement in the mortality rate of 19% (16, 17).
What is clear is that most critically ill children who survive to
inpatient care facilities are treated in clinics, hospital wards, and
infrequently in mixed ICUs by caregivers with variable amount
of pediatric or advanced care training. In Nigeria, for example,
there are only 380 ICU trained nurses in a country of 140 million
people (17). In reality, critical care is just the continuum of care
provided to any child with a life-threatening illness or injury
beginning with the time of presentation to a health care facility
(18). Where and by whom care is provided may go a long way in
determining outcome.

and pediatric fundamentals of critical care study (PFCCS) are
among of the educational initiatives used for supporting training
in RLS (29). These courses provide a number of advantages even
if they require some degree of “recalibration” to be effective in
RLS (30). Standardized teaching modules are readily deployable,
consistent, and comprehensive. They can also be shared and
implemented for various training levels in a range of settings,
reducing needless, and wasteful redundancy (31, 32). Tools such
as the pediatric, emergency, assessment, recognition and stabilization (PEARS), and pediatric advanced life support (PALS) have
even been bundled and used on system-wide levels to improve the
care of sick children in Botswana and India (33).
Pediatric BASIC and PFCCS, both modeled on adult courses,
have been specifically designed to teach non-intensivists the
essential principles of care for the critically ill (32). The aim of
these courses is to serve as a resource for those interested in learning to recognize critical illness and initiate care in the absence of
an intensivist. As such, the courses focus on early identification
of the critically ill child, initial steps in timely resuscitation, and
organ support, and includes the rudiments of mechanical ventilation. Typically 2–3 days in duration, the sessions mix formal
didactics, lectures, simulations, and practical sessions. Pretests are
administered and the formal assessments at the end of the courses
determine whether certificates are awarded to participants.
Pediatric fundamentals of critical care study is licensed by
Society of Critical Care Medicine (SCCM). It can be administered
either through a traditional live, instructor-led course, directed
by a certified PFCCS director, or online. There is a well-defined
process and oversight for certification of instructors and directors and periodic revision of content by an appointed task force.
Although the course material covered can vary (based on the
setting or participants’ needs), the contents of particular lectures
are not modifiable. There has been a significant increase in international PFCCS courses recently, and between 2013 and 2016,
more than 30 courses per year have been conducted around the
world. There are currently 32 counties that have international
PFCCS sites. SCCM has made significant effort to make the
course affordable by having an option for tiered pricing based on
a country’s gross domestic product at Purchasing Power Parity
Per Capita but still the minimum cost is $630. However, in the
absence of consistent external funding, even this subsidized rate
can make access in RLS prohibitive.
Pediatric BASIC is another standardized critical care course
created by pediatric critical care educational leaders during the
2011 World Congress of Pediatric Intensive and Critical Care
Societies (WFPICCS). Its creators sought to design a course
to teach the fundamentals of critical care in a format that was
flexible and affordable and thus suitable for both high-income
countries and RLS. This course, endorsed by WFPICCS, is run
by volunteer pediatric critical care faculty from around the world
in select places with strong local support. Target audience include
mainly non-intensivist physicians and pediatric trainees (many
with limited PICU experience), emergency medicine physicians,
and senior PICU nurses. The development of Pediatric BASIC
is overseen by a steering committee with expertise in pediatric
critical care. No member of the steering committee, the original
writers of the course, the instructors, or their families receive any

THE ROLE OF CRITICAL CARE TRAINING
There is evidence that the presence of pediatric intensive care
units (PICUs) and trained critical care physicians (intensivists)
improves patient care and saves lives in both high resource and
RLS (19–22). It is likely that the mortality benefit from intensive
care is attributable to an integration of multiple elements including basic infrastructure, essential supplies, and equipment, training, and staffing. In practical terms, however, “intensive care” can
only be provided where these substantial resources and trained,
multidisciplinary personnel are in place. The mere presence of an
“intensive care unit” does not guarantee the presence of intensive, integrated care, or good outcomes, as the mortality rates in
mixed and exclusively pediatric ICUs in LMICs can be as high as
50–58% (22, 23). In any case, ICUs are uncommon in many parts
of the world and, with rare exception, most of the world’s sickest
children are cared for outside of conventional ICUs (pediatric or
mixed) by caregivers without pediatric or critical care training.
How can the critical care of these children be improved? To
begin, in RLS, critical care capacity is “developed” not “created”
(24–26). This is not just a matter of semantics, but underlines the
importance of a gradual cultivation and blending of training and
technical capacity over time, rather than the creation of a physical space. Ultimately, there are two intertwining aspects of this
undertaking: training and educational enrichment, and developing physical/technological ICU capacity to facilitate care. This is a
delicate balance because most would agree that the introduction
of material assets without concomitant thoughtful, systemic training is a futile endeavor. In fact, the lack of trained personnel in
sufficient numbers is routinely cited as a weakness of healthcare
delivery—often even more than inadequate supplies and equipment (26–28). Accordingly, training programs/courses that
include a range of health care providers and focus on principles
of early recognition and management of severe illness could play
an important role in combatting healthcare-associated mortality.

STANDARDIZED CRITICAL CARE
COURSE: WHY? WHAT, AND WHERE
ARE THEY?
Standardized emergency and pediatric critical care curricula
such as emergency, triage, assessment and treatment (ETAT),
pediatric basic assessment and support intensive care (BASIC),
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financial benefit from the use of the course material and no individual owns intellectual property. Since there are no proprietorial
fees associated with the course, it is always offered free of charge.
In addition, to meet local needs, the BASIC course allows
flexibility to adapt not only the shape and content of the overall
course but also individual lectures. Within the course, there
is also an effort to do needs assessment at the training facility,
soliciting input, and feedback from local faculty. While BASIC
also has separate foundation courses for training nurses, in some
institutions, nurses can also cotrained in the standard course.
Since its inception in 2011, this course has been conducted in
63 different sites across 17 countries on 5 continents and a total
of 1,617 providers have been trained. Pediatric BASIC has also
shown success in building sustainable local critical care capacity through a “train the trainer” model in select institutions in
countries such as India, Trinidad and Tobago, and Barbados.
The first course in India was conducted in January 2014 and over
next 4 years several local trainers (mostly Pediatricians with ICU
experience) were trained as trainers using the model.

(46). There is less experience and evidence for pediatric standardized critical care curricula in RLS. However, a recent evaluation of
Pediatric BASIC program in Northern Haiti showed post-course
improvement in participants’ ability to manage patients in all
topics covered by the course. The topics which showed the greatest improvement were related to support for respiratory failure
using noninvasive and invasive ventilator support as well as the
interpretation of blood gases (Silverman AMP, Napolitano et al.,
unpublished data, 2017).
The issue of course evaluation begs the very important question of the appropriateness of these tools in RLS. Given the range
of disease and variable shortages of materiel encountered in RLS,
training programs developed and taught by physicians from
higher resourced countries may lack relevance (47). Consider, for
instance, the teaching of PALS in places without defibrillators, or
only a fraction of the recommended medications. It is, therefore,
essential that courses should be tailored to local needs and, to
assure ongoing relevance, have feedback mechanisms allowing
for new data to inform future course modifications (30, 48).
Cost-effectiveness analysis is another important consideration, since optimizing the effects of expenditures takes on greater
significance in regions where such funds are scarce. This type of
evaluation, however, is complicated by a general dearth of data as
well as uncertainty over relevant outcomes. Although the BASIC
course itself is free, accurately measuring the actual cost of the
“inputs” (i.e., concrete and opportunity costs of volunteer staff,
cost to the facilities, etc.) would be difficult. In fact, the significance of the burden borne by the host institution could be hard
to contextualize. In any case, without funding for educational
programs, organizing courses may be overly burdensome to
partners in RLS, threatening the feasibility and sustainability of
these initiatives.
Another challenge to teaching these courses is the task of simulating the core critical care concepts of teamwork and collaborative learning in settings where these are not commonly practiced
(49). In some cases, these difficulties may be due to cultural and
hierarchical attitudes, but, nevertheless, could hinder training
in optimal resuscitation and ongoing care. Nurses and ancillary
personnel have variable levels of education and training and little
experience with programs that train and integrate personnel at
different levels concurrently (50).
Language can present a further practical barrier, limiting
the effectiveness of these courses (51). Recent data from Haiti
suggest that even with variable levels of skill in English and the
use of translators, language problems were seen to limit course
effectiveness (Silverman AMP, Napolitano et al., unpublished
data, 2017). PFCCS course materials have been translated into
Japanese, Spanish, and Chinese. BASIC is currently only available in English, but plans are underway to translate the teaching
material into French and Spanish, allowing greater applicability.
In the end, assumptions on the benefits of training may have to
suffice pending further evidence. Achieving a sustainable teaching model, however, through a “train the trainer” approach could
assure long-term educational gains (48). Over time, steadfast
application and consistent reinforcement may show the greatest
benefits (33, 52). Yet this strategy will only be possible in settings
with strong local interest and support.

STANDARDIZED COURSE: EVIDENCE
AND CHALLENGES
There is little research on the utility of short-term training programs, a deficiency not unique to RLS. Such programs, even in
high-income countries, have a thin evidentiary underpinning,
trying to answer three fundamental questions: Are the courses
an effective way to transfer knowledge? Is this knowledge
retained for any meaningful period? Finally, does this retained
knowledge, in the end, translate into clinical benefit (34). Often
data on “softer” or surrogate measures or outcomes are all that
are available. Data on a decade of PALS courses in Israel, for
example, revealed only participant satisfaction with the course
and satisfactory completion by a high percentage of participants
(35). Residents in Canada performed well on the PALS posttest,
but not on the technical skills assessment, and showed poor retention at 12 months (36).
The lack of data bases in RLS makes it difficult to assess
training programs of any kind. However, several studies have
looked at various parameters in short-term courses. For instance,
there is evidence that short training courses improve short-term
knowledge in emergency and critical care (37, 38). Short courses
teaching trauma care have been shown to identify deficiencies,
increase provider skills, and improve trauma outcomes—including mortality—in developing countries like Trinidad, India,
Ecuador, and Tanzania (30, 39–42). In fields such as pediatric
surgery and obstetrics, short-term, specialized training courses
have shown some success in knowledge retention (43, 44).
Standardized adult critical care programs have also been
evaluated, both as educational instruments and as a means of
transmitting knowledge (32). Training of Kenyan physicians using
the Fundamental Critical Care Study (FCCS) course has been
shown to increase the knowledge and confidence of new critical
care skills (45). FCCS course participants in Zambia and Kenya
felt that the material was site-appropriate and demonstrated an
increase in clinical knowledge and confidence with procedures
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CONCLUSION

courses provide an opportunity to train large numbers of diverse
personnel and achieve sustainability by instructing local trainers. Identifying relevant outcomes and gathering data will be an
essential aspect of assuring future effectiveness and relevance.

Training in the recognition and initial management of critical illness and injury may be an effective way to save the lives of countless children in RLS. Standardized courses in the fundamentals of
critical care could be an effective component of this overall effort,
helping to fill in gaps of trained personnel. Such courses should be
adapted to local needs and resources. Also, while maintaining a
consistent and readily reproducible, comprehensive curriculum,
these courses should incorporate the feedback necessary to keep
them locally relevant. In spite of the many challenges, standardized

AUTHOR CONTRIBUTIONS
AS and MC wrote the draft together and revised the contents. MC
is primarily responsible for parts 1–3 and AS wrote the rest of the
manuscript. Both authors revised the manuscript several times
based on the feedback received from the coauthor.

REFERENCES

18. Kissoon N, Argent A, Devictor D, Madden MA, Singhi S, van der Voort E,
et al. World federation of pediatric intensive and critical care societies-its
global agenda. Pediatr Crit Care Med (2009) 10(5):597–600. doi:10.1097/
PCC.0b013e3181a704c6
19. Haque A, Bano S. Clinical profile and outcome in a paediatric intensive care
unit in Pakistan. J Coll Physicians Surg Pak (2009) 19(8):534–5. doi:08.2009/
JCPSP.534535
20. Campos-Mino S, Sasbón JS, Von Dessauer B. Pediatric intensive care in Latin
America. Med Intensiva (2012) 36(1):3–10. doi:10.1016/j.medin.2011.07.004
21. Nakachi GSR, Cieza J. Assessment of survival in a pediatric intensive care unit
in Lima, Peru. Internet J Emerg Intensive Med (2009) 12(1).
22. Pollack MM, Patel KM, Ruttimann E. Pediatric critical care training programs
have a positive effect on pediatric intensive care mortality. Crit Care Med
(1997) 25(10):1637–42. doi:10.1097/00003246-199710000-00011
23. Kaur G, Vinayak N, Mittal K, Kaushik JS, Aamir M. Clinical outcome and
predictors of mortality in children with sepsis, severe sepsis, and septic shock
from Rohtak, Haryana: a prospective observational study. Indian J Crit Care
Med (2014) 18(7):437–41. doi:10.4103/0972-5229.136072
24. Riviello ED, Letchford S, Achieng L, Newton MW. Critical care in resourcepoor settings: lessons learned and future directions. Crit Care Med (2011)
39(4):860–7. doi:10.1097/CCM.0b013e318206d6d5
25. Argent AC, et al. Pediatric intensive care in South Africa: an account of
making optimum use of limited resources at the Red Cross War Memorial
Children’s Hospital. Pediatr Crit Care Med (2014) 15(1):7–14. doi:10.1097/
PCC.0000000000000029
26. Biskup T, Phan P, Grunauer M. Lessons from the design and implementation
of a pediatric critical care and emergency medicine training program in a
low resource country. J Pediatr Intensive Care (2017) 6:60–5. doi:10.1055/
s-0036-1584678
27. Baker T, Lugazia E, Eriksen J, Mwafongo V, Irestedt L, Konrad D. Emergency
and critical care services in Tanzania: a survey of ten hospitals. BMC Health
Serv Res (2013) 13:140. doi:10.1186/1472-6963-13-140
28. Duke T. Clinical care for seriously ill children in district hospitals: a global
public-health issue. Lancet (2004) 363(9425):1922–3. doi:10.1016/S0140-6736
(04)16438-6
29. Barasa EW. A multifaceted intervention to improve the quality of care of
children in district hospitals in Kenya: a cost-effectiveness analysis. PLoS Med
(2012) 9(6):e1001238. doi:10.1371/journal.pmed.1001238
30. Tchorz KM, Thomas N, Jesudassan S, Kumar R, Chinnadurai R, Thomas A,
et al. Teaching trauma care in India: an educational pilot study from Bangalore.
J Surg Res (2007) 142(2):373–7. doi:10.1016/j.jss.2006.07.010
31. Wright SW, Steenhoff AP, Elci O, Wolfe HA, Ralston M, Kgosiesele T, et al.
Impact of contextualized pediatric resuscitation training on pediatric healthcare providers in Botswana. Resuscitation (2015) 88:57–62. doi:10.1016/j.
resuscitation.2014.12.007
32. Joynt GM. A systematic review of short courses for nonspecialist education in
intensive care. J Crit Care (2011) 26(5):533.e1–e10. doi:10.1016/j.jcrc.2011.01.007
33. Meaney PA, Sutton RM, Tsima B, Steenhoff AP, Shilkofski N, Boulet JR, et al.
Training hospital providers in basic CPR skills in Botswana: acquisition,
retention and impact of novel training techniques. Resuscitation (2012)
83(12):484–90. doi:10.1016/j.resuscitation.2012.04.014
34. Kissoon N, Uyeki TM. Sepsis and the global burden of disease in children.
JAMA Pediatr (2016) 170(2):107–8. doi:10.1001/jamapediatrics.2015.3241

1. Shann F, Duke T. Twenty-three thousand unnecessary deaths every day: what
are you doing about it? Pediatr Crit Care Med (2009) 10(5):608–9. doi:10.1097/
PCC.0b013e3181ae4a95
2. Baker T. Pediatric emergency and critical care in low-income countries.
Paediatr Anaesth (2009) 19(1):23–7. doi:10.1111/j.1460-9592.2008.02868.x
3. Duke T, Kelly J, Weber M, English M, Campbell H. Hospital care for children
in developing countries: clinical guidelines and the need for evidence. J Trop
Pediatr (2006) 52(1):1–2. doi:10.1093/tropej/fmk006
4. Molyneux E, Ahmad S, Robertson A. Improved triage and emergency care for
children reduces inpatient mortality in a resource-constrained setting. Bull
World Health Organ (2006) 84(4):314–9. doi:10.2471/BLT.04.019505
5. Nolan T, Angos P, Cunha AJ, Muhe L, Qazi S, Simoes EA, et al. Quality of
hospital care for seriously ill children in less-developed countries. Lancet
(2001) 357(9250):106–10. doi:10.1016/S0140-6736(00)03542-X
6. Manongi R, Mtei F, Mtove G, Nadjm B, Muro F, Alegana V, et al. Inpatient child
mortality by travel time to hospital in a rural area of Tanzania. Trop Med Int
Health (2014) 19(5):555–62. doi:10.1111/tmi.12294
7. Kadobera D, Sartorius B, Masanja H, Mathew A, Waiswa P. The effect of
distance to formal health facility on childhood mortality in rural Tanzania,
2005–2007. Glob Health Action (2012) 5(1):19099. doi:10.3402/gha.v5i0.19099
8. Moisi JC, Nokes DJ, Gatakaa H, Williams TN, Bauni E, Levine OS, et al.
Sensitivity of hospital-based surveillance for severe disease: a geographic
information system analysis of access to care in Kilifi district, Kenya. Bull
World Health Organ (2011) 89(2):102–11. doi:10.2471/BLT.10.080796
9. Jones G, Steketee RW, Black RE, Bhutta ZA, Morris SS, Bellagio Child Survival
Study Group. How many child deaths can we prevent this year? Lancet (2003)
362(9377):65–71. doi:10.1016/S0140-6736(03)13811-1
10. Yeboah D, Mock C, Karikari P, Agyei-Baffour P, Donkor P, Ebel B. Minimizing
preventable trauma deaths in a limited-resource setting: a test-case of a multidisciplinary panel review approach at the Komfo Anokye Teaching Hospital
in Ghana. World J Surg (2014) 38(7):1707–12. doi:10.1007/s00268-014-2452-z
11. Paniker J, Graham SM, Harrison JW. Global trauma: the great divide. SICOT J
(2015) 1:19. doi:10.1051/sicotj/2015019
12. Kissoon N. Out of Africa—a mother’s journey. Pediatr Crit Care Med (2011)
12(1):73–9. doi:10.1097/PCC.0b013e3181ce74ef
13. Fowler RA, Adhikari NK, Bhagwanjee S. Clinical review: critical care in the
global context—disparities in burden of illness, access, and economics. Crit
Care (2008) 12(5):225. doi:10.1186/cc6984
14. Veirum JE, Biai S, Jakobsen M, Sandström A, Hedegaard K, Kofoed PE,
et al. Persisting high hospital and community childhood mortality in an
urban setting in Guinea-Bissau. Acta Paediatr (2007) 96(10):1526–30.
doi:10.1111/j.1651-2227.2007.00467.x
15. Robison JA, Ahmad ZP, Nosek CA, Durand C, Namathanga A, Milazi R,
et al. Decreased pediatric hospital mortality after an intervention to improve
emergency care in Lilongwe, Malawi. Pediatrics (2012) 130(3):e676–82.
doi:10.1542/peds.2012-0026
16. Mangia CM, Kissoon N, Branchini OA, Andrade MC, Kopelman BI, Carcillo J.
Bacterial sepsis in Brazilian children: a trend analysis from 1992 to 2006. PLoS
One (2011) 6(6):e14817. doi:10.1371/journal.pone.0014817
17. Rid A, Emanuel EJ. Why should high-income countries help combat Ebola?
JAMA (2014) 312(13):1297–8. doi:10.1001/jama.2014.12869

Frontiers in Pediatrics | www.frontiersin.org

4

March 2018 | Volume 6 | Article 44

Canarie and Shenoi

Critical Care in Resource Limited Settings

35. Waisman Y, Amir L, Mor M, Mimouni M. Pediatric advanced life support
(PALS) courses in Israel: ten years of experience. Isr Med Assoc J (2005)
7(10):639–42.
36. Grant EC, Marczinski CA, Menon K. Using pediatric advanced life
support in pediatric residency training: does the curriculum need resuscitation? Pediatr Crit Care Med (2007) 8(5):433–9. doi:10.1097/01.PCC.
0000282044.78432.0B
37. Robertson MA, Molyneux EM. Description of cause of serious illness and
outcome in patients identified using ETAT guidelines in urban Malawi. Arch
Dis Child (2001) 85(3):214–7. doi:10.1136/adc.85.3.214
38. Tamburlini G, Di Mario S, Maggi RS, Vilarim JN, Gove S. Evaluation of guidelines for emergency triage assessment and treatment in developing countries.
Arch Dis Child (1999) 81(6):478–82. doi:10.1136/adc.81.6.478
39. Bergman S, Deckelbaum D, Lett R, Haas B, Demyttenaere S, Munthali V,
et al. Assessing the impact of the trauma team training program in Tanzania.
J Trauma (2008) 65(4):879–83. doi:10.1097/TA.0b013e318184a9fe
40. Aboutanos MB, Rodas EB, Aboutanos SZ, Mora FE, Wolfe LG, Duane TM,
et al. Trauma education and care in the jungle of Ecuador, where there is no
advanced trauma life support. J Trauma (2007) 62(3):714–9. doi:10.1097/
TA.0b013e318031b56d
41. Ali J, Adam R, Butler AK, Chang H, Howard M, Gonsalves D, et al. Trauma
outcome improves following the advanced trauma life support program in
a developing country. J Trauma (1993) 34(6):890–8. doi:10.1097/00005373199306000-00022
42. Ali J, Adam RU, Gana TJ, Williams JI. Trauma patient outcome after the
Prehospital Trauma Life Support program. J Trauma (1997) 42(6):1018–22.
doi:10.1097/00005373-199706000-00005
43. Homaifar N, Mwesigye D, Tchwenko S, Worjoloh A, Joharifard S, Kyamanywa P,
et al. Emergency obstetrics knowledge and practical skills retention among
medical students in Rwanda following a short training course. Int J Gynaecol
Obstet (2013) 120(2):195–9. doi:10.1016/j.ijgo.2012.07.031
44. Butler MW, Ozgediz D, Poenaru D, Ameh E, Andrawes S, Azzie G, et al.
The Global Paediatric Surgery Network: a model of subspecialty collaboration within global surgery. World J Surg (2015) 39(2):335–42. doi:10.1007/
s00268-014-2843-1
45. MacLeod JB, Gravelin S, Jones T, Gololov A, Thomas M, Omondi B, et al.
Assessment of acute trauma care training in Kenya. Am Surg (2009) 75(11):
1118–23.

Frontiers in Pediatrics | www.frontiersin.org

46. Macleod JB, Jones T, Aphivantrakul P, Chupp M, Poenaru D. Evaluation of
fundamental critical care course in Kenya: knowledge, attitude, and practice.
J Surg Res (2011) 167(2):223–30. doi:10.1016/j.jss.2009.08.030
47. Ralston ME, Day LT, Slusher TM, Musa NL, Doss HS. Global paediatric
advanced life support: improving child survival in limited-resource settings.
Lancet (2013) 381(9862):256–65. doi:10.1016/S0140-6736(12)61191-X
48. Shah N, Bhagwanjee S, Diaz J, Gopalan PD, Appiah JA; ACART Group (Acute
Care for Africa Research and Training). A roadmap for acute care training
of frontline Healthcare workers in LMICs. J Crit Care (2017) 41:313–7.
doi:10.1016/j.jcrc.2017.07.028
49. Shilkofski N, Hunt EA. Identification of barriers to pediatric care in limitedresource settings: a simulation study. Pediatrics (2015) 136(6):e1569–75.
doi:10.1542/peds.2015-2677
50. Nicholas DD, Heiby JR, Hatzell TA. The Quality Assurance Project:
introducing quality improvement to primary health care in less developed
countries. Qual Assur Health Care (1991) 3(3):147–65. doi:10.1093/intqhc/
3.3.147
51. Hategekimana C, Shoveller J, Tuyisenge L, Kenyon C, Cechetto DF, Lynd
LD. Correlates of performance of healthcare workers in emergency, triage,
assessment and treatment plus admission care (ETAT+) course in Rwanda:
context matters. PLoS One (2016) 11(3):e0152882. doi:10.1371/journal.pone.
0152882
52. Patocka C, Khan F, Dubrovsky AS, Brody D, Bank I, Bhanji F. Pediatric resuscitation training-instruction all at once or spaced over time? Resuscitation
(2015) 88:6–11. doi:10.1016/j.resuscitation.2014.12.003
Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.
The reviewer SC and handling Editor declared their shared affiliation.
Copyright © 2018 Canarie and Shenoi. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner are credited and that the original publication in
this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

5

March 2018 | Volume 6 | Article 44

